Introduction
The outcome of lung cancer patients treated with radiotherapy (RT) is still poor. The 5-year overall survival is reported to be somewhere between 8% and 21%. For stage IIIb+ disease these values rapidly decrease to 5% or less [1] .
There have been a number of different efforts trying to improve the outcome. One apparent option seemed to be dose escalation, especially since new technologies like IMRT or VMAT made it possible to deliver a higher treatment dose with better conformity of the target volume and a better sparing of organs at risk [2] [3] .
Contrary to most expectations, the long awaiting results of the RTOG 0617 trial didn't show any benefit of dose escalation and opened a variety of questions [4] . Why would a higher treatment dose lead to a worse outcome, especially since RT induced adverse events (AE) don't seem to be the problem? Since the publications of the results numerous efforts have been made trying to explain the unexpected results of the trial, however common consent seems to be missing [5] .
In this unicentric retrospective analysis we compare the RTOG 0617 result with the outcome of our own 74-Gy-NSCLC cohort. Similar to the trial, we also focused on the endpoints local and distant control, survival and RT induced toxicity.
Material and Methods
With regards to treatment related side effects and the introduction of intensity modulated and volumetric arc irradiation techniques the total radiation dose in our department was raised stepwise from 66 Gy to 70 Gy to 74 Gy between May 2004 and October 2009. All patients signed an informed consent.
Since then, 80 patients with non small cell lung cancer (NSCLC) were treated with 74 Gy in 37 fractions with or without concurrent or sequential chemotherapy. The histology types and tumor stages are shown in Table 1 . 11 patients with partial or complete lobectomy in their medical history were excluded from analysis. 69 patients were eligible for a retrospective analysis of local and distant failure, survival time and treatment related toxicity.
The Further patient characteristics are shown in Table 1 .
Patients were treated using either intensity modulated radiotherapy (IMRT) with "sliding windows™" technique or volumetric modulated radiation treatment (VMAT) in "rapid arc™" technique. As treatment planning system Eclipse™ (Varian Medical Systems) with a pencil beam and since June 2011 an AAA-algorithm was used. As for contouring, the macroscopic tumor plus the macroscopically involved lymph nodes (dose painting) were included in the gross tumor volume (GTV) receiving a total treatment dose of 74 Gy. The ipsilateral hilar lymphatic drainage and if macroscopically involved also the ipsilateral mediastinal and contralateral hilar lymphatic drainage received a treatment dose of 60 Gy in one simultaneous integrated boost plan.
Dose constrains for treatment planning were an EQD2-equivalent V 20Gy of <30% and a V 30Gy of <20% for the entire lung with an estimated α/β value of 2. As for the esophagus, the maximum dose (D max ) was 74 Gy. Patients received a clinical restaging 3 months after therapy. Either this restaging data, or if available, data from later appointments was used for analysis. Due to the possibility of a bias because of the short follow up time in some patients a subgroup analysis was done with patients with a possible follow up > 18 months. For statistical analysis SPSS version 22 was used. 
Results
The median follow up of all patients was 33 weeks (range 1 -188 weeks). At time of analysis 21 patients were still alive.
Local Control
Complete local remission could be achieved in 18 patients (26.1%), 26 patients (37.7%) had a partial remission and 3 patients (4.3%) a stable local disease. Data regarding local control were missing in 10 patients (14.4%), which either died shortly after RT (n = 8) or follow-up was otherwise lost (n = 2). Local failure within the target volume occurred in 10 patients (14.4%) and two patients (2.9%) had a local recurrence outside the contoured target volume.
Distant Control
Distant failure occurred in 27 patients (39.1%). 19 patients with distant failure were treated with concurrent or sequential chemotherapy. Follow up data regarding distant control were missing in 4 patients (5.8%).
Survival
At the time of analysis 21 patients (30.4%) were still alive. Survival data of 4 patients (5.8%) were missing. The median survival time was 43.7 weeks (95% CI: 25.2 -62.3 weeks). The most common cause of death was the underlying oncological disease (n = 34), followed by cardiac causes (n = 4) and non-tumor related acute events (n = 4). One patient died of radiation induced pneumonia and cause of death is missing in one patient. The Kaplan Meier curve of patients is shown in Figure 1 .
Toxicity and Dose Values
Only two patients (2.9%) developed grade 3 dysphagia after treatment. Three patients (3.4%) developed RT induced pneumonia grade III by 3 month after treatment, which was still present at the 6 month follow up in two patients (2.9%). One patient died of RT induced pneumonia. The numeric dose values were a mean lung dose of 19.5 Gy (standard deviation 7.5 Gy), a V 20Gy of 35.4% (SD 9.3%) and a V 30Gy of 22.1% (SD 4.8%). The EQD2 equivalent V 20Gy and V 30Gy were 23.9% and 14.6%, respectively. As for the esophagus, the mean D max was 73 Gy (SD 2.4 Gy), V 60Gy was 40.9% (SD 20.1%) and V 70Gy was 10.6% (SD 9.3%).
Subgroup Analysis (Patients with Follow up > 18 Month)
47 patients with NSCLC were treated until 08/13. A complete local remission could be achieved in 15 patients (31.9%) and 14 patients (29.8%) had a partial remission in their latest follow-up CT. Data regarding local control were missing in 7 patients (14.9%), which died shortly after treatment. Local failure within the target volume occurred in 10 patients (21.3%) and one patient (2.1%) had a recurrence outside the target volume. As for distant failure, 20 (42.6%) patients developed metastases. Data of 3 patients (6.4%) was missing. The 18-month overall survival was 38.3% and the median survival time was 51.7 weeks (95% CI 27.2 -76.3 weeks). 
Discussion
Compared to the RTOG 0617 results in their HD 74 Gy arm we achieved better results for local failure (17.3% vs. 34.3% RTOG), both the grade 3+ and the grade 5 AEs (6.3 vs. 78.2% RTOG and 1 vs. 10 patients) and better results for distant failure (39.1% vs. 47.8% RTOG). Regarding local and distant failure, our results were even better than the RTOG SD 60 Gy arm (25.1% local and 42.2% distant). However, the median survival time was worse (43.7 weeks vs. 19.5 month RTOG).
If focusing on the subgroup treated until 02/13, the data concerning local and distant control were still better than those of RTOG 0617. The 18 month OS was 38.3%, which was worse than the 53.9% of the RTOG. So why would OS be worse, if both local and distant control are better? One possible explanation might be patient selection. Only 35 patients (50.7%) of the 69 treated in our department where matching the RTOG 0617 criteria (see ClinicalTrials.gov identifier NCT00533949). Common RTOG exclusion criteria which can be found in our cohort are no concurrent chemotherapy (26.1%) and no stage IIIa/IIIb disease (7.2%). The topic of poor OS after therapy rather opens up the question whether patients should be selected more carefully for such an aggressive curative treatment. For some of these patients palliative treatment might have been a good alternative [6] .
Another aspect, the significantly lower rate of severe side effects in our cohort as compared to the RTOG cohort, might be explained with the use of modern RT delivery techniques like IMRT or VMAT, which made it possible to achieve a good sparing of OAR without having to compromise the treatment volume [2] [3] . In a number of different trials a total treatment dose of 74 Gy and higher proved to be safely deliverable with only a few severe side effects [7] - [12] . Unfortunately, data regarding the advantage or disadvantage of 74 Gy treatment compared to other treatment schedules with or without concurrent chemotherapy are rare and inconclusive [13] [14] . Usually, these analysis include patients with lower tumor stages and better performance status than we treated in our cohort, possibly due to the fact that in Germany, as compared e.g. to the U.S., patients are more likely to get lung surgery, especially with a stage IIIa disease or lower.
Besides dose escalation, numerous efforts have been made to improve survival by using alternative dose concepts like hyper-or hypofractionation. Again, the results regarding the benefit of either technique seem to be inconclusive [15] - [19] . Furthermore, the use of modern technologies beyond IMRT to optimize radiation treatment might open up interesting possibilities that might help to improve the still poor outcome of NSCLC patients [20] .
Conclusion
The results of this retrospective analysis indicate that 74 Gy total radiation dose might not lead to results as bad as indicated by the RTOG 0617 trial. It might therefore be a suitable treatment concept for people with NSCLC.
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